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[57)Abstract: « 
PROBLEM TO BE SOLVED: To provide a linker compound capable of J 
simply fixing an oligosaccharide chain to the surface of a support for 
analyzing protein in one stage using an oligosaccharide of every kind 
isolated from the natural world and obtained by refining as it is and 
capable of obtaining the support for analyzing protein reduced in the 
effect due to non-specific interaction based on the hydrophobic 
interaction with protein analyzed using the support for analyzing protein 
and capable of continuously and quantitatively evaluating the coupling 
interaction with protein of every kind. 

SOLUTION: The linker compound has a structure represented by 
formula (1) and can fix the oligosaccharide chain in a ligand to the 
surface of the support for analyzing protein by an S-Au bond in one 
stage. 
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icvzjiy 4 ks^w-ts y >*-it^*ji5Er 5 ✓ 
itStBtcior-SFg-ceiflfc^^-s. cmau- 20 

s&£*ftLx?-v7-±t / c®mtLx8iiftz.mm& (g 

lcNS6S-IdoA2S) ©ZI^tc^ 

7'3&sf# &*>\ ii 

NS6 SiZ±3BLtc$lftZ.m&& (G 1 c N S 6 s 

-IdoA2S)©HGlcNS6S^U 12S 

fctl doA2S£inU G«^3-x^{4^-r„ 

[009 3] #2^{c#*£±f5l,/cg-y **> KSrfflO* 

r OH rOH 
J O J OH /==x 



[0 09 8] ra;**ise£3ft©y#> K5rfflt,»r»*tt 

mtMM.ftmt<C£2> U^dOX (RU : Resonance Uni 
t) twm— flSiS (3) -cm$tl2>*miOVti> K£ 
fflt, >T A u - S £t££/f b X iOU 3 - X £ 5=- ? :/CcfS£ 
Stf/cit^ (@24i. l£BCCT^-r> 4CfcW£#1$Slfl 
fBSmBK:J:SU*;j<>X (RU) t(Dim^LT^ 
^';7rlCttpH7. 4<D'J>KM®^iM* 

(PBS) SHgfflLfc. £/c. ^5.7 r©i£S»5 u 1 
/m i n £ Lfc. 

[0 09 9] BSA«vjl/h-X^>^l/3-^(C5iffl5 
mBOftUCcta^oTl****. Bu§E-fl95£ (14) T 

sis n &&*© y kcc «t ^^TKtttascpffl^^jffl o 

4fS« & fc y K *H3Ef b L . *©±K:3Mc14Sfi 
(RU) *s«g>J<*ft. 1 240&©ftq8ft 
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: -c^&Mftmmoimtmmic-fm-c* y nutans 
^t-rsi®ccffli^n^±iBy K*^t?«sS4 ux 

&f. cn?>y^>K(D^^^-^jg^^3!)i^v?>n.5. 
[009 4] *^o^cc*>(,»r«. Mia-fls^ 

( 3 ) $ fc5i ( 4 ) *l^> y tils y<d* % y -)vm 
f£(0. ImM) (C, il^t3-r-f>i'l/c*7 

x«©^ y zmmmmu, aria-flas < 3 ) 
(4) -vrnztizv uis k*©s - ste-st* -j v'mm 
©££©Au-s^tc^&;* if -seizor. *y 

utc 2 as©?- » ymmmtfiftKftm*: . •> fjMtr 

;b^5> (JJ(T\ BSAifB-T) *im4LT«ll, 

^ffi77X-t>iti«^g (b*u— !r-vpa«. sp 
R6 7 0) ^fflc^rsdS-rscitc^o^WLfc. 

[0 09 5 ] fc*5. ±fBi«J^^*5(,»-C«. tb$3?©/c* 
(C. rc.M.Kuziemko et al , Biochemistry, Vol. 35, p 

6375, i996*fj tcfB^sftTo •& £ *> tmwmwtem 

Wof ^ ^©^^KfflafPffl * . 0 . lmg/mlO 
BSA^iOTftffiL, a®77X*>itqS^g 
(B#U-1f--1S^a§l SPR6 7 0) *ffll>TSIS 

[0096JI2tt, TIB-MS; (14) 

[0097] 

[^b2 6] 



OH ON 



COHN 



• • • (14) 

B&ut (aru) *sgiaij$n. ^mmmrm^nmc 

[0100] Chtt, BSAif 7'±©i**ttlSi© 
[0101] |SJi;^a©BSA?:. Au-SM^ 

fi^cc. ux*>x (ru) ttaiafe^i^t). 

IB— fiSS ( 3 ) Tt3hS*ti©'; #> F^ffl^tA 
u - S - OT - ^ ^ 5^ &tcm 

^. ^*t4*asff ffl ccs-^ < immmmmtmum&x- 

[0102] mtc. mmx.. fjia-^s (4 > x^tx 
so s y **> h'*fflL»r±^L.yc^«:J: y >©ss^ 



(12) 
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rmmm (GicNS6s-idoA2s) zmmtu 
>\,yy > h m*m& st*©-^- 'j k ^ -r >-c* & 

YI GLKDRKRPSELRR IASQVKYA-N 

h> i©tas^fflccj:^u^^>^ <ru) mmy 

7X*>itRS^g (B*U— tf-'^ttM. SPR67 

o) zm^-cmnvfc. 

[0 1 0 3 ] m3<P. iCBSfiiltO. lmg/m 
l©BSA£&fflGft:t§-£©U-X;J<>X (RU) Stth 10 
L/. ,il5Dfcmfr4£LT2 /*M©£/£vWF^:7> F£i£ 
mLtcm-£<Dl>?.#>X (RU) ^jnf. &*s. a*,7 
7(C»pH7. 4©PBS^ffifflWc. '<»7t 
©i£a« 5 w 1 /m i n £ L-fc. 
[0104] BSA te-^ri 'J > i^SWtCgfcPtCtii: 

f¥ffl^-sct3&ijaie»nri,»s**. ±fes'fi£©&*. me 

[0 10 5] ^^-'J>£^tB5flPffl-r^C<!;3&s 

Btp©-^ y F^ -*>-e«fc&. 2uM©^vW 
f^<~?3- v*BSA<Dm>nicm^x spR£$j^bfc 

[0106] @4tt MvWF-t'T'f F©jffiK&0. 
0 5fiM#>62. 0 uM£-cmmte)iC%£.itZl£-CffiiZ— 

«BC (4) rssti^ytf^FfcHJEftLfc^^iK: 30 

ttlx/clS^©^tt^^-r„ £tfc. H4 4>. TfcteJfK 

■3/cCi?ri-f. £/c. pEvWF^7'f F©? 1 ? 
©UTtfbStt. vWF^T'f FaAiO^-X7-(> 

^Tt>. ^?7riC«pH7. 4©PBS4t«l, /< 
7 7 r©ijSfi(J5 u 1 /m i n t Utc. £tc, 

x*>itqs^g(c«. B^u-ir-m^itmoymmy^ 40 

X*>itig£|g r S P R 6 7 0 J ^fflC^c. 
[0107] I5©gE}J. C©<L#©@3ES©3?fb. 
-<rftto*>. buIB— fi£5£ (4) tisn^'j^F^is 
itLtcf-vfZm^ tcWriHOsV v W F -* V? F 

©?• ? y^-ommitmv&zit (ux^x <ru) > * 

[0108] S5tC^i^K:±g2^vWF-<7> F 

(Dx&mzmtz-ttrm^t&vWF^y?- F©-s-n-?n© 
m&icz}-rzisz*>x (ru) #><E>*s^«£g>j;EU so 
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-r«t^cc. fuis— flss; (4) Tf3n5W>F (g 1 

cNS6S-ldoA2S-l igand) £ffiUfci§ 
£{Ctt. Sobel^SScSt^^{Cj;-5r^«0/cffl(M.Sob 
el et al. 3. Biol. Chem. (1992), vol. 267, p8857 . 
K„ = 370 +100 nM)£#;mti5l>fii (K 0 = 2 1 0 n 
M) tfmfrtitc. 

[0109] — -h. mu— ( 3 ) -c^^n-s y#> 
F (§i*t4y#>F) ^S^bb/c^^^itc^vW 
F-i7> F*±iei|Hjai{caAC-/c^. C©*§£«. a 
soiiFic^-rj^sc. ^vWF^t - ? F<fclg^? ^ 
£©,^tBs^ffl«?&£-|ia!'j$ nr. ^N**w«c«Eff 

[oiio] ti±©j: ^(cmrie— aass ( 3 ) -cmsnz 

>£r£ F^f -/>*^t?^fiS^^ FiCi^ift^SP 

r -cad/I l tdism. ftmwmmtmvfrDmm s n . 

3 £ JC^-^ > £ C ©^(S-^ 7"^ F ( ^fiS vWF^ 
7>F) £©^^^[K 0 (catS^L^ffl*sSPR^« 
frh'&htitct C©^ ^©^ffl14*s?B^£ 

[0111] S/c, JW±©C£*>6. **^{c*>*»S± 

( l ) >*-<b^5«. * y rf«|R 

[0112] JM±©<t^«c. Tfc^Bjtcjrtitf. StcTS 

WbJS£Kj:-?T:. sgK{b-e. -r^cfe^. ^<y>© 

(GlcNS6S-IdoA2S)K, % 

*[*iK.isx)\>y -i F^*wrsy>*-%3?Arsc 
<t*s-c*fc 0 f cr, c©<fc-5tcur^L-fcy F 
£ffl(,>-c. K^brii^Au-s^^or?-^^ 

CC^'^m^i. g&Btfb^fgi^SvWF-^:/:? 1 
F tO»JlflW!fflIffffiS;WWJ- S C C £tji 

[0113] ^Hm^is^ns. ^y>*s-^tt 

geK£0-C±IBL,?c^vWF-i^^ F^&^U/c 

*^{jcntcRgs§ns*>©r{3:%< . ±iabrc 

^ » 7"SrfflC^ Cit, ffe©-^ y >ig^14SSa£© 

[0114] jy_h©«fc5«:. *:^{c«j:n«. ±12© y 
[oi 15] se.K, *si?Hii#«tt. * y ^m<D£.® 



(13) 
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#4*wr5y>#~(t^» <.v**>>j>ij-) 
MtcinttsciT, ^skd* y =f$i£-epg-eg io 
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[0 116] JWT. *milCiptp2>m<DV>*>-itG® 

f*^>£ y ft^toSAor fc* > 
*-tcoc>-cittwr-54S{c. Kf*^:>y 
u/c y k#o*{c» y F&gofc* y 
^t^r&*> <fco'» f ^ssfl:;* ate. m&m&m 

[oi 17] *^(c*>*>^>ffe©y>*-fb-^j«. e 
*^>4«£fc<i©* y =iw*ii£s«» zjzfo&zma: 
& r>tc&t$m&m>) , — j»5$ (2) 

[0118] 
Ht2 7 ] 




[o i i 9 ] x-m^ri^mm^ox^^, «[oi2i] 

[0120] ±is-fl$s: (2) rl?h6'J>*-ffc^ [*t2 8 ] 

H 



(Boc^O.TCA UKl 
C0 2 H Uftu > BocHN 
* MeOH.r.t 



-o- 



CQ 2 H 



H 2 !M' 



NH 2 CO.Seq) HOBtWSCI 



BocHl 



BocHN 



CO- 



BocHN- 



TEAttoq), conditions B ^ N _^~^_^N^^ 



[0122] r^Sn^JSJEtcJiOgSficffSCi*^ 

S(15) 
[0124] 
Ut29) 




- - • (15) 



[0125] ta^tl^p-T^Slti^, MeO 
HiJcfctfh ■ixf;l/7^> (TEA) <D#&T. (Bo 
c) , OiSSlcTK*63irc±K— (15)rl 

(Bo effc) -T^CiCCctO. TEHttS* (16) 



25 



[0126] 



(14) 

* * [ft3 0] 
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[0127] x-mzfthii^toftmhtih* 

[0 12 8] #&C. J^SiS*0T;fr6SSetSS3l* 
X, ±E-«K (1 6) vmZtiZit^i®*. CH, C 
1, HOB t, E DC. HClOffttTt, TIB—* 

H 



[o i3 0]r^?ni»^x^u>h';75> (o. 5 



COjH 



(16) 



(17) 
[0129] 
Mfc 3 1 ] 



■ (1 7) 



★[0131] 
Ut32] 



(1 8) 



BocHN 




• (1 8) 



BocHN 



[0 1 3 2] -cmZtlhitGmfimhtiZo #U TEA (2^S) <D&&TX. ra— «S(19> 

[0133] #tc, ±sa— jKa; (18) rt^n^ [ o i 3 4 ] 

%S:N. N-^f;WI/A75 K (DMF) CCgK * Ht3 3] 

H 
N 





F F O 
(St'KR!* ^^^" F *CMp) 



(1 9) 



&(Su)£^T) 



[0 1 3 5 ] ¥*7-><Dr£V£x-Z7-Mt£ ♦ 

BocHN V ^ 



BocHN 



[0136] 
[<t34] 




-0^ 



- - - (20) 



[0 1 3 7 ] r*3ft£{t^#f4ie>ft£o rf!3ft5(t^3(£>Bocg, ~$Uf>% s r^s®s 

[0138] #<,>-t\ j^^*o c cfre>siaa:3S3 si£45*-r (te«a*r^> c<tccj;9. ^gicc*^* 
trh'j7Wa»i (TFA) T-±fB— (2 0) so HUE— ttSC (2) 



Ci5) 
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[oi39] *mm<Dmi&va. ±m-m& (i5)t 
a (Bocit) rsciw?), h&ss ( 1 6) vmz 

tlS{b^4HX*7 5%X-mc'&. Wi-mX (16)T 

z\\z>vx.*vis\- yy$> (o. 5^a) isios-e 

•5C±K:«fc9. 4X*9 3%r— JKSC (18) "C^fr* 
It&WZmmLtc. -e©&. ±IB-«^; ( 1 8) T-S;* 
ft£{bl^£, JbEL^frT-C-ttSC (19) -cais 

<fcD. — fiSiS (2 0) T^ft-Mb^ (ES I -MS 
(positive) m/z = 524. 4 [M + H] * ) 

4>. conditions<D^fB{CT^KJ&&# (^te<fcC/J5 

jcsaa) z$£mLtcm&icisv*>±iz-f&& (20) -e 

[0 14 0] 
[^2] 



28 



* [0141] *2(C7n-r<fc5«C> t'*7->i%mt3-X7- 
)Vt Or, ^>$7;l/tn7ii;H (P f p) £J8t> 

fc^(c<fcf). sffji-r&iie-flfciS (is) rssns 

[0142] iSIOT. TF AT-±fBH&5£ ( 1 8 ) VB. 

t*^>y>#-. -r&*>*3. Htrie-fiss; (2) -c^s 

[0 143]^, C<D<)ls*>-it&®>*m^X*>J 
@icM*j^7*>e;l/^'7> haf^7'f F (vWFt 

V. ?t£*>%. Bute-lfiS; (7) -c«3ti-5gf5^--i{g« 

j§ (G 1 cNS6S-IdoA2S) fcffifljLfc. 

[0 1 4 4 ] ±.§tt*?l"J>Jj-*m^tc 
*§mitfrfrZ> V Ftt. TE—«5$ ( 5 ) 

[0 145] 

Hb3 5] 



20 





R 


Conditions 




1 


Su 


DMF, r.t-*50t 


45% 


2 


Pf P 


DMF. r.t 


6 3% 



NaOsSOn 



2 Ne\ 





NHS 



HON f H \= 

NHSOjNa 6S0 3 Na OH 
Na03SO-T_ 0 



(5) 



NHS0 3 Ma OSOjNa OH 

[0146] T'2l£tt&fl|ji£^U MiB-flfcS (2 ) 

testis y (b^tc^N- y ^ommtwfr— 

i(GI cNS6S-IdoA2S) AiiAJilfci® 
[0 14 7] t*lK<fcf). _hfB-fl£i£ (5) -casns 

y **> fb. B5fB— ( 2 ) y >#~fb^ 



y ^fUMi Ur±IBSgMbg|55)--S ( G 1 c N S 6 s - 
I d oA2 S) £k*:t9 u >-X h U^h7ty> (£fc 

B7ty» ^cctoses^fflo^mcsi^b 

[0148] ±K— «5£ ( 5 ) r*3 tiS y *f> Ktt. 
TIBSfCvSJ; 
[0149] 
Hb3 6] 




(16) 



H NaOsSO-j «1 0 

9>° . j^o<§^4>°» 
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NHS0 3 Na OS0 3 Na OH 



NaBHjjCN 



H z O-.AcOH:MdOH 
=6:1:15 



NHS0 3 Na 0S0 3 Na OH 




NHS0 3 Na OS0 3 Na 

ttto*. ^<»;>*(DSf»*jSr.a (G 1 cNS6S- 

I d oA2 S) coa7C^5gtc^;l/3-xmfii^AL//c 
(1 3) "C3l£ft£3Sg£, H, O/AcO 
H/MeOHOiB^JitCSSJBU, N a B Hj CN<£>*¥ 

st-ch? ia-® a ( 2 ) r* ^ ft £ . ^iffliso y > 20 
[oi5i]i3^ sjib— MS (2) r*s*i*y> 

[0152] 
[313] 







4X3* 


1 


HaO:AcOH=i:l 


No reaction 


2 


H20 : AcOH:AfeOH=15:l« 


47% 


3 


H20:AcOH-1SleOH=6:i:i5 


6096 



[0153] *3*>6*l*J:9fc:, 8*12— MS (2) "C 

*(CtNaBH, CN<D#fiTrH$g£J5l£U «Att 
^«3«c^r*frTr«r8BHtt5S (2) T*i3*iSy 

tot. ^y>«»z4«tJB*2J|l<adtf. JJBHBW 

(5) rasti*^«ffl«ss©';//>F (*y^$gfiy 

F ; E S I -MS (neqarive) m/z = 52 3. 8 
[M-7Na + 3H] 4 - ) S:»*C £#"C#/c. 

[0i54]*jc t ±E*y=««y^> F*«fflL. 

SPRKJ;9, tt*yr*»«y*7>F£^J5SvWF^ 
^F£(D«affffl«r8gB0fc. ST, ±K— «K ( 5 ) 

r« $ ft hVcsm*: xb\s7'br ti> t utc s 



30 



40 



50 



OH 

[0155] CCt * , ;3tt« , ;//>H*SPRCD'fe 

(d) Sr#JHbraTecBiwrs. 
[0156] *«ib«c36>*4±e* y y f 
it. »*y=f«ay*>F*dto«W£, whi/^ 

0, Btf-y d«My FCcd**i**y=*W»L 
0, ±ew?>y >#-*c«#jA^c*y =f»o4-y 

(a) cc^-rj:^cc//^xsa^ffi^*n-^-/>^ 

L/cSPRc7)-fe>1^^^^. 07 (b) CC^rTcfc^K: 
A u - S«^**Jffl UTTIB-MS (21) 

[0158] 

Ut37 ] 

(HOOCCH2CH 2 CH 2 S)2 ---(21) 

[0 1 5 9 ] T'3l2ft£4. 4 -Z>***J>mfckW>mt 
Ml (c) CC^f <fc^&t@^b3t!7c4, 4->> 

t FD+>>3^^ ^ F£&j£2i*Tffitt*tU/d£, 
H7 (d) tc^-rj: ^ (cx h U7' h 7 e^xD^Sr $ 

[0160] S8«SPRCD*fe>1f^^y±CCX 

h T fc^>*BSf t IW(DS P R(D-b>1^ A<7)|£ 

m<D— weft*). a*W7>i>^?7 tcd^p-^f 

fSJ£^U KlttttftiBftS^k (RU : Resonance Uni 

t) 4S1* e 

[0 l 6 I ] ^/c, 08*. ^EPX^XhU^hTh*^ 
>?§?&<D&A£^U ^PY«5>^>^^^tCCS 

?tCU*pH7. 4(DPBS^l, *<z>as«5M 
l/mini U/c„ ^ffi^^X^r>JtiS|j|SCC 

TSPR6 70J Srffll^c. tUt. tS£CCH$tstt#> 



(17) 
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y'YTVis><Dmmtm*2 9 3 0RUt&o/c. 
[0162] *«9iec3^*** y =*»«y #> KB. c 
©J: urmsufcx hU7>r tr^>@^b* * 7* 

urH£fts-e-*c<b*«nit6'C*o. ±e* y ^isia y 

[0 16 3] C©i#CCfflC^tl*±E*!;=f«aiy// 
>F£dtriBft£l,TK. JMfrEWCtt. ±E* 
y amm l J *>F©PBS 6 ti 5. 

[0164] *ie»<DJBfficc ihtf, _LE* y =f«M y 20 
#> F*st*igfflL ±ifi^- y =fiKR y fcd p 

h t f> ? > *HJ£fb o/c-fe ^ » :/ y =f«a y # 

>s^^ct ,t ±e* y =f«« y #> F*±ie*fe 
«»is**tr s * >tJ- * » :/* ffrs-r & c <t #t * /c. 

^F<b<DM^K D **fi£Ufc. 09 (a) X 
hU7>7 tf^ > ZmjS.it LtcSPR<D-t 

09 (a) CCiSTfc «ffi*^^r* 

y ^asa y f PBSjg^aAut@9 

(b) «c*TJ:5«:»*yr«aiy^>KH5effcSi±. 
X^t, 09 (c) ccsvrj:5«:S6«:jflK«:**rv 

*y-y^A(D— #«£0 1 OCC^-Tp 

[oi66]0io «*fe>if ? y =f»«y # 40 

>F*B«fb3tK i!^tvWF^7'f F^rffiA 
0 fc £ * <£> S P R <D-te ^ A <D^C0— CTr * 0 > 

sswwBttb (ru) *ts-t 0 

[0167] £/c. 010*. r^t y rflgfgy F 

<d&a*5*u 1 «ig^cH-^b^^/c^ y =faiRy 

# > F<D&#(D/c#>(7>^ > ji > 2^ v y t CD&A£^ 
"To *y=f«|y#> Ftt. ^<Difig£l . 3 9*iMfr 
62. 2 2 //M^^iir^CC^tS-t+rilB-fe^lf^ j 
y'^m^tco ^>^>y^:7y{U£pH7. 4 50 
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OP B S U ^(Dffimt 10/il/minil 
«*^©*B^X*>ft»«« r S P R 6 7 0 J * 

m^tc 0 * y =f mi y Yvmmtmz. *v^mm 

y#>F<D^itr©^-*^-f>£. =flB£ft 
ytf>F*qfer4t3*v £»ftffi£fb (RU) 

a-ck* y =f»My #> K©HSita« 1 4 0 r ut* 
[0168)MC^, *y=*w«y#>F*BSfts* 

&mnmmt (ru) &&mLtc 0 vwf^f«, 
[oi69] ±E©««*6»a*nfcis^3e»Ko 

Sobel *^3S^aHKtC<fc^r*tf>^ffi(M.Sobel e 
t al. 3. Biol. Chem. (1992), vol.267, p8857 , K 0 
= 370+100 nM) tmmcm (K 0 - 2 8 0 nM) 

[0170] £i±©<t^tc k *HJfi(D«JBK:teCir« % 
«u/c e fit, c<Df ^-^>y ^x-zm^zcttc 

««*ai^ftS-l±SC<!:^'r*/c. -?* lt v CCD 

f^citcj:^ tr*^>y>*-<DSPR^(DfEflB*5 
[0171] CtfXfc^C, ±sst*^>y 

o^rtcct'^^>^A$nrc^cir\ KJaj©*' 

StifeotX FU7' FT W>&mffitLtc? v y mj p 

^FU7'F7 trt?>ifg^K: <fc 0 * y =^MR«:H5£^t-r * 
[0172] C(D$S^, ±Et^*^>y>*-*ffll»S 

cit, a7c*«*WLrc^**y=fa«R«:saH»w 
e>n€>*y=f*i^(DS^ffl^rsa^Wfflo^{* 

[0 173] 

[^CD^mi tLtOi^CC, **WCC«fcti«. ^frt 
iC s - s i> L < » ^- ^ > ?:}^/c1f /cSHi £ y > ^7 



33 



V<) til; Y&WL* y 3ilfi©iS<bMte<J:^ias 

im 1 1 ( 4 ) x-m.znz>*m*D y tzm 
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